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(54) SWITCHED CAPACITOR CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a circuit whose transfer function is 
not fluctuated by a DC offset voltage of an operational amplifier. 
SOLUTION: A switched capacitor A1 is configured by a capacitor 2 and 
switches 4-7, the switched capacitor A1 connects to an inverting input 
terminal of an operational amplifier 1 and a noninverting input terminal of 
the operational amplifier 1 connects to a signal ground, and a capacitor 3 is 
connected between the inverting input terminal and an output terminal of 
the operational amplifier 1. Furthermore, an offset compensation switched 
capacitor B1 is connected between the signal ground and the inverting 
input terminal of the operational amplifier 1. The offset compensation 
switched capacitor B1 consists of a capacitor 9 and switches 10-13 and 
the capacitance of the capacitor 9 is the same as that of the capacitor 2 of 
the switched capacitor A1. Thus, a DC offset of the operational amplifier 1 
and an integration error by the switched capacitor A1 are cancelled. 
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[ift*JS1] ^T>^©^SteA*«^lC<i^y7 

*iSU fiJSB:*^7>?c3£*KArt«^£e^7>Ki 
■b-y HMtJB*-f -y^h+A'/N'^^^^J^L. fits 

•y^ h*V/^>$l=m^T(,*.5§taa>f£ifO(7>i§affii:£ 
l^Tl^§a<Bif&#0©gafiS<D:§!a£fflL*fc 1 

[tf!*JS3] ^-^7>^ro^steA*sffl^ic«^^7 

(ntegaSJS) <DfI*tA*)5iX-1'-;/^ h*V/*v$ 
HSU lftSE*^7>?<Z>J5$EA:fi^<tfI*^7>K±: 
©raiC^m-^A^fflX-r y^ h*V/<v$|Cffl(^Tl>.5 

&X-f y?- h*-\r/*v$ ESS. 

[»*IS4] ^-^7>7f£D^SfeA*ffl^(c{I^^ 
>K«»«U t(rfB^-^T>^(DSteA*^lc«^A 
*fflx^<y^ h*-W*v*£J£J3iU -Sffi^fliTfB^A 

*fflx-r «y^ \-*4r/Vs?izmi*xi*&®mzmmzti 

«J«lx}t^«^iBil^a^*L, mSS^T>^(DJ5 
teA*«Tiffl^^7> Kt©F^lcgtrlS«^A^fflX-f 
•Vf h^r-V/«->^lcfflL^rl,^^)§a<tSt^fE!lSS#a«^:fl5 
*g^Q0)#afit<7)^a$ffiL^=5l-7-b-V hffi^fflX-f -y^ 

Vo(t)=Vo(t-T) -C1/C2 xVlnKt) 

[0006] cct?f<7>^i osteAA^oafa 

Vntt. SJB^-^7>^T'fctLli'f v^'j— >a- hA< 
J5Jt3lLffi^'77>K<!:^L<. Vn=0 ifc-S., Lfctfo 
t, 5E1 li 

Vo(t)=Vo(t-T) -C1/C2 xVinKt) ■■••3£2 

Vo(t)=Vo(t-T) -C1/C2 xVinKt) 

t*y, f=angfe*<ci/c2 xvoff»f£i+-r*iTL*5. 



[000 1] 

«j*Lx-f j: y ls2l£*T-5x>r 

K, ^^@K<fif<7>X-f <y^ h*-w*->*[36&l-H 
[0 0 0 2] 

[t£*0>ftfB] fitsfcrox-f <y^ h*-w\*v£!s]8&icoi.N 
TEI®£#{BLfc*<f>iftBJ-f -5. H 7 liH 1 05fl£3tEO)X 

2, 3l*#a, 4~7l*X-f «y^, 8 It**? >7<D5. 
<S A * Jg- 1 ?-© "C & & o 

[0 0 0 3] C©Sfc3fc<DX-f -y?- h**/^>$|I]B&li. 
§12 JS^tfX'f •y^4~7lC < J: yx-f <y^ h*Y/^> 

^t-^^i rojsteAaarF-ir&isu t^7>^i©* 

SteAA«T-^«-§-y7> K (GND) 

t > ? i <d ste a * Jg^ t ttj a as^f- t ©ra ic§s 3 

[0 0 0 4] WJL<&<fc?lc;|«|££;h,fct£3fcCDX-f <y^h 

*-\"<v*H)B&i~oin-c, jut. -ta>KifE££ tdia 1 

1 £fflUTittBJTr&, 01 1l*X-<-yf*l»ffl(D^P-y 
5>^5 l Y— h-CJb«.o X-f>y^4, 7**131 
1 <D-9D^-i7 0 1 <D "H" (/W U^l-) EIB]-Ct> 
U X-f-y^S, 6rt<^0 >y<7 0 20) "H" \KfBV#> 
•TS CilC^y, A*<l^Vin1(t) $^a2(c^y)lJ« 
1/T-p-y->^U. *-il/Kt5. CHICJ; LJ^g2|C 

lif-Ufcl^ii. gast^-^y^^iicfcytt^^ 
[0005] c<DKift^m^<7)«#giJ^ffl^riBM!>-r^ 

tiaTa>«fc5i=<i:-5o §a2o§!afit^cK ti3©§ 

afit^C2, A*iai±£Vin1 (t) % aj*SJ±$Vo(t) % 1 

■9->^uEragjo)ai*mi±^vo(t-T) . ^-^t>^ko 

^ D 0 1 -f S ><fX' 
C2x (Vn-Vo(t-T)) 

C1x (Vn-Vin1(t))+C2x (Vn-Vo(t)) 
"C&y, ca)2-^05l:?5A^Ll^fc4^>. 
+C1/C2 xVn ••■•5S1 
[0 0 0 7] 

^<taE-vfflsa>^^^>x^,t*) ro^rofcfticDc 

*7t7hlE^±i:S. :«)DCt7ir»; hmi±^A 
h-C%^.<S<t. 5C 1 T?Vn=Voff (Voffli 
A^4-7-b^haE) <tg#gl^-C. 
+C1/C2 xVoff ••••^3 

*fc, 1-y->^;uSlcC1/C2 xVoff*<aS$a-5C!:lc 
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l*5MSft < &$. ^4. D'y^ ^ 2© " H ' 

[0 0 0 8] ±fi5©«^K^iam~t.. X-f*v^6. 7 i>05it£T? fetus. 

Vo(t)=Vo(t-T) +C1/C2 xVinl(t) +C1/C2 xVoff ■•••5t4 



[0 0 0 9] 08lC^-rm2(O(j£3tl<DX-r h 

*^/\°^$lsl&T?*^f$0)|yiH;!><fcy. JUT. ZtUzi 
l*Tiiiiy}-f •&„ ESfCfcUT. 2 1 l*i§Sfi!C4<7>^S. 
2 2-2 5l*X-f -y^-e&S. C05l28G>X-^ , h3=- 

7(D«J5EI=*D*T. Sfi2 1 fc<fctfX-f V^2. 2 — 2 5 
fCj:yflllS$tl.i.X-<'y^ l«*-V/<v$ A2 *«. 

7f2 2, 25*<X-f-y^4, 7 £ fslflu B 1 1 □ 

Vo(t)=Vo(t-T) -C1/C2 xVinl(t) -C4/C2 xVin2(t) 

+ (C1 +C4)/C2xVoff 

A2 <DStl.§i2, 2 1 fl)^aflt<D$ga(C«c#LT^- 
[00 11] £ @9fc<fctfigi OlC^teODSt* 

*-riat?fey. m7i:^©ai5»(c(iiii-^#$#LT 

Cx Vo(t) = CxVo(t-T) +Cx (Vin(t)-Vo(t-T) J 
= CxVin(t) •■■■iE6 



V<7<t>-\<0 "H" (/WU^MO EfB1"P^->L. 
f23, 24^X-f-yf5. 6<t^l«. ?Q'V?0 2 05 
"H" Erat?*>-T-5^i:lcj:y. A*fi-^Vin1 (t) I* 
§fi2lc*yjS»1 /T-C-9->^U v ;uK£*u A 
a<i#Vin2(t) I4^fi2 1 |zj:yra«8l /Tt?-9->^ 
JUKSti-S. c*iK«fcy§S2i3 t fctf5§Ei:2 1 

[ooio] (?i«i=LTai*miiVo(t) 

xVin2(t) 

•••5C5 

C05i§^t. X-T -yf 4, 7A<|21 1 1 <7>^D^^7 0 1 (D 
"H" Efar-^->L. X-f-j/^S. 6*<S1 KC^D-y 

■>0 2<d "h" Brat?^->-r-st.co < fr-5= 

[0 0 1 2] CCt, §a2 05§afiS£CU §13(D§ 
gfil$C2, A*«JE^Vin(t). tfc*mff£Vo(t) . 1 
^^UEWStK©tii*aj±^Vo(t-T) <!:U ^"^7>^1 

Clx {Vin(t)-Vo(t-T) } 

C2xVo(t) =C2xVo(t-T) +C1 x {Vin(t)-Vo(t-T) } 
ktiZ. Cut. C1=C2=C<tlS^-r-5«t. 



[OO 13] LA N L» SUSO^-^T^^I 
-tr^z haEVoff££i:. COlg^lcli. ^ D'?^0 1 05 

Clx (Vin(t)-Vo(t-T) } 

Cx Vo(t) = C xVo(t-T) +Cx 



tfiT*— 5?**i. <?nv<? 4> 2<D$<< SH"7T' 
C2xVo(t) —CI x Vof f =C2 x Vo (t-T) +C1 x {Vin(t)- 
Vo(t-T) ) 

CCH, C1=C2=C!:iSS-r-St. 

(Vin(t)-Vo(t-T) J +CxVoff 



= CxVin(t) + CxVoff 

[OO 1 4] Sfc. EI1 Oli^aXfcJfcOX-i- 
V/^v5i|Hl^^*-ri2l-Cfc'5. 12 1 OIZfcl^T. 261* 
*SS§S. 2 7. 2 8tta<f @7i|5l«05 
£iJ#l~l*[5l-##£ttl,Tl*-5o COEM O05X-<•y? : - 
h*•\■•/^>$»[E]8&l3^ El7 05lfi!fclC*0x.. X-f^h* 

v/^>^Ai flo5!§«2 tx-f -y^5 05raro^^ic^ 

12 605-Jg£l$(!£U §l2 6©i«it'<7>^1 

05ffl*ffl^t05raiCX-f -v^2 8$ft^lL. 

2 6 05^t<I#^> Kt05iailCX-f -yf2 7 



•••5£7 

tf27*<|I|1 1£D-?Dy70 1 05 "H " Efa-e^->L» 
X-fy^S, 6*3J:0:2 8*<H 1 1 05-?D>^> 0 205 
"H" &mv*>-r&t<Dkir& B 

[00 15] §a205§affl^CK §§2 605 

#ate£C2. #a3 05#a<fi^c3. AaasE^vincth 

1 -9->^UEPdlgtia)A?Jai±$Vin(t-T), bb*«Ji^Vo 

(t). i-y->^usra«iio5ai*aE$vo(t-T) ti.t 
0 1 05$ -< $><7v. ^a2ic^ta$tt^a?si*ci x 

(Vin(t-T)-O} . §§2 6lcJta$*t^S^liC2x 

(o-o) . ^asi-^asFn-saffliicsx ivoct-D 

-0} t^^o 

[0 0 1 6] -mtz. $D-vi7 0 2O5$t-f 5X/-yT?. #M 
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2ic3fem*n?.®sii*ci x (o-o) » §fi2 eizftm i. 02©^^ 5>^t?©^a^a*^Lt^cft s 

£*T-5mffil*C2x (Vo(t) -0} , ®m.3lz3tW2ti& C1xVin(t-T)+C3xVo(t-T) =C2xVo(t) +C3xVo(t) 
SGrl*C3x {Vo(t) -0) ££•&«, f Lt. ^P-v?(t tUi) % 

Vo(t) =C1/ (C2+C3) xVin(t-T)+C3/ (C2+C3) xVo(t-T) 



[0017] CCf, LP F^ttO^mtCOtNTit^T 
fc<„ ±SB0)iC8lcilUTz^$36ifi-t-'5t, Vin(t) 
-»Vin(zK Vin(t-T)-»z-1 xVin(z), Vo(t) -»Vo(z) . 
Vo(t-T) ^-z-lxVo(z) ttl&to-C. 
Vo(z) =C1/ (C2+C3) x z-1 xVin(z)+C3/ (C2+C 
3) x z-1 xVo(z) 

ttS.h. L.fcA<-3T. z«l«-C?(Deaii»H (z) =Vo 
(z) /Vin(z)l*. 

H(z) =C1x z -V [C2+C3 (1-z-1) } 
ftth. z"1 = e-sT = i - s T^ftA-TSi:. 
H(s) =C1/ (C2+C3x s T) 

•tfcij. h*:7J3Sfc»f = w/2 tt=C2/ (2ttx 



C3XT) . DCy-f >=C1/C2fc5LP F 05!}#tert<*# £> 

[00 18] ST. H(S0)^-'<7'>^'1 t7l*DC^-7-tz 
hmaEVoff^^C. CO^ICI*. toy? <f> ■[ 0)$ 

-rsvy-e. ^g2ir3tm$tL-5«^iicix {vin(t-T) 

-O) , #S2 6|C^S*tl-5m^l±C2x (O-O) , 
§a3lr^«$tl-i>m^l*C3x {Vo(t-T) -Voff} ktZ 

•So *f=, ^D'^^roj-f s^-c. sa2i-3ta 
3?tL*a^iicix (o-voft) . §12 eicAms+is 
a^i*c2x {vo(t) -voffj „ §a3ic3ta**t-5S^ 

l*C3x (Vo(t) -Voff} b&&. 
[0 0 1 9] f LT, OUytJ <j> 1 , 02O)^-r£>y 



CI xVin(t-T)+C3x (Vo(t-T) -Voff} = 

-C1xVoff+C2x (Vo(t) -Voff} +C3x (Vo(t) -Voff} 



Vo(t) =C1/ (C2+C3) xVin(t-T)+C3/ (C2+C3) xVo(t-T) 

+ (C1+C2) / (C2+C3) xVoff 



•SCO 



[0 0 2 0] *iraif*. ±fBP^S^«Sfe-rst03T% * 

8§£ *WW* C t * § Wt-T -5, 
[002 1] 

[i£H£fl?**-r-5>fetf>0>^K] IMiElO^^vf 

(nligSSft) rofl^A*IX^-yf 
iCmS (ml*n&ffli:£fel*J|£«S&|k) 

^A*)fflX-f 'J/5 1 V/<*>$ lCffil^T(,>-lj!§aa>*g*0 
<D®mmt. mi©t7tV h*t£ffiX-f h**/* 

[0 0 2 2] »3fcJJUffittOX^^ h*-W<V*lH]K 
I*. **7>:*D#£teA:fc*^lc(g#^:/K£fc*a 

*#A*JBX-f *»KU Jr^Tls'J 

ffi<0gsa£ffll*fc 1 <l(0^-7-b-y MSHSfflX-f yf 
[0 0 2 3] K#«3E«<DX.<**h4r*/<*>$»III» 



flWAajflX-r^h^/^SrfcflMHu **7*? 
a>£4EAA«?^1l#^?> (DM l=*H4A Affix 
-f V* h*-V/^>$ICffi^TL*£#a<fcP)i;#afit0)!§! 

msffl^-yf f-*+/<->ii^n 

[0 0 2 4] fcl±fl>»#Si1 ~»*«305*«ICJ:*1. 
I*, ^T^^OSeAAig^tfi^y^VKiCOfBllz 
RlrSfl>§affi<D§a^ffit^=^-7-b^ h««ffiX-f ^ 

HI&arMlT?**. 

[0 0 2 5] fitftg 4 f S«C0 X-< ^ h*A"N° V^HIES 
I*. *^7>^©#K«!A**iTI=«*y9>K«»« 
U ^-^7>^(0S«SAA^(=<I-^A*ffiX-f h 

/<i'*l=JHL>rL»*M(=»«**t«*t36«*'<7>^a) 
{HAM?* J: Kl=«sax.ttftqTtt&*» 
a**U ^7>^G>fi«A*Sa?-t«#^>Kt 

liHSlt«»IMD(DiIi«>Si6ffli*t7tv 
hffi«ffiX-f h+t/?->5i$ft8U;Ct$«tti 
f -5. 

[0 0 2 6] CG)S*JS 4 rofcfiKlC f<7>? 
©SteAAiaiTie^y^^KtroiUJUffi^AAffiX-f 
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[00 2 7] 

T\ IS!S^#fi§L^A^iJiBJ-r-So 

[m 1 a>mnomm m i it^mjiom i ammnmm 

2. 3. 9l*^g. 4~7fcJ:U;iO~13li^-f 
§£9 i3J:yx-f7f 1 0~1 31ilM-l*ia7|C^-r«£3)5 

[0028] ©^tfio^SS-ei*. Em^-fft 

3tE^lcJtL. hfflMtfflX-f <;/^h*-W^>*B 

(c^iDLf=1iJ5E-e&§. CKD^-try MftefflX-l' 
K*-W<v*Bl li, !§«9*>J;tfX-f yf- 1 0-13 
T'fltJiEU §»9IC|*. lUtAJjffiX-fy^ h*V/<v 
*A1 <D#S2 £^C#afit0>t0>£flH*TL*-5o 

[0029] &L±o)&5\zm&izti&*mm<Dtem<Dx 

4 vf- BBSfc-Dl^T. BIT. *(DKff££ 

Vo(t)=Vo(t-T) -C1/C2 xVinl(t) 

[0 0 3 2] CC-e. t7t-yhfliiSfflX-f^f h+t 
/^v^Bi -C^ffl1-^>#S9<7>#afitC3^. Iitr5£0><fc5 

Vo(t)=Vo(t-T) -C1/C2 xVinl(t) ■•••5t1 1 

y, ss^-'<7>^t±<i^i:f£-siis)tA<iiist?^^ 0 
[0033] u±<D&5iz*mm<Dmmiz&ti\£ x 
xt>mx-<vT h^A'/^v^Ai ©sga 2 <t id c#a<i 
^*-r-5^a9$fflu>fc^-^-tr^ hffiflusx-r^h* 

V/^v^Bi ^"^T>^1 ©J5teA*«Tt(i#y 
fxfc 5 Cilery. <l#A*fflX'f h*v/*v$ A 

>?£Hi;fK«lli&£&ofcX* h*vAv*|H]B& 

[0034] cm 2 <r>mti&<DW*m'i m 2 i**s6SBrom 2 

U, CC-C?l*Ei8ro(*3fe0!lCDcfc-5lC2A*linS:SO)«^ 



h^flH^Tl&B.St- -5., X-f»/^4. 7*<01 1(U^D-> 
7<l>1<r) "H" (/\-fU-K;u) E|H-c?^->L. X«f>yf 
5. 6A^P'y^0 2(O "H" KRflt?:l">^£C<blc«fc 
W. A*J«#Vin1(t) ^^a2|c < kyjl»Jl/TT-y-> 

*— ^uK-r-So cHi=«fey§a2ic§jLe,*i.fcs 

[OO 3 0] hffiiSfflX-T h^r^ 

/<->$bi ©X'fyf 1 o, 1 1 £0 1 1 <n'?n~j'7<t> 

1 0) "H" EfHt?:*->U X-f 2. 1 3^<7P^ 

^702© -H" kibi-c?^- C tic .fey, H-^T^Zf 

1 «)DCt7tv hifl^AaJSX-f V=T h^-V/^* 

[0031] ^a2co#affl*cK #a3co^a®5-c 

2. §a9Q)^afit$C3. A*SIE£Vin1(t) , 
E£Vo(t) „ 1-9->^UEHf9©ai*mE^Vo(t-T) . 

roS3£A*^oafi^A*i^-7-tr<y KB 
JlVofft-r*,!:. ^^8lzS^.f>*ifcm?5l*. ^D-y^ 
<t> 1 co^-r 5 

C2x (Voff-Vo(t-T))+C3x (Voff-0) 

C1x (Voff-Vin1(t))+C2x (Voff-Vo(t)) 
7?&y. ^<D2•^C0m#A<^LL^fci^). 

+C1/C2 xVoff-C3/C2 xVoff- --SlO 

[0 0 3 5] C(DS2(0llffia>^SIt?l*, E8(C^-TS& 

lctttaLfc1tJiE*?fc-5. Z(5t7t^ hffl^fflx-f -v^ 
h+A'/^v^Bi li. gigfeW^ff 10~13 

■V/<V$Al . A2 tCffll^TL^-5#a2 <h$§2 1 
«]<»^a^t(D ; tO)^fflL^rL^«. <> mi:^*.. (§89© 
^SffiC3) = (#g2(D#SfiSC1) + (§£2 10)§£ 
fiSC4) iClg^LTL^o 
[0 0 3 6] Z<D&2 0>mfa<Dmm<D*<< V=J- f-*-V/* 

2, 254<@1 1®i?Q'^* "H" (/WU^ 

3, 2 4^P-^0 2<D "H" Era-C^^-r-SCtlC 
<fcy. A^l€#Vin1(t) l*§S2lcJ:yjg8!l /Tt^ 

Tfs-JUK^^. A*«^Vin2(t) I*#g2 1 Ic 

y^a2fc<ku:g!a2 1 §a3t 
t^7>7i ic<ky»^$*i.-i>o m-trottttma 8 ic^ 

[0 0 3 7] t7t7t-aSffl^-f-yf 
/^->5r Bi ©X-f v=f- 1 0, 1 1 $01 1 O-i7D-v-i7 0 
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10) "H" EfHlT?^->L. X-f vTI 2. 1 3^D»> 

^020) "H" Bfat?^->^-^c<kic«fcy. **T^zt 

Al , A2 IC<fe*fB»^^+V>42JU-f^o W±0)J: 
5lc*:|lliS<DBffi|CJ;tvli. 2 -30)ff #A*JfflX-f 
h + V/<i/^Al . A2 0)§l2t§l2 1 0)&;fO0)§ 
M£*TtS§l9 h*f(Sffl;W vJ- 

K<h0)fH]|::}£lgtU fJ5E<D«k5lcx^>y^(7)*iJ 

^Al , A2 0)§12. 2 1 t^-^T^^I 0)D 

[0 0 3 8] fcfc\ *HJfiro^®"i?i*. ii#A*fflx-f 

h*-V/*v$ Al , A2 *<2OOJi^$05<CglB^L 

hffiiSfflX-f h*-V/*v$ B1 0) 
§19$. 3OIJL-t0)±T0)<I^A*lfflX'f ^ h*-V 

icfB^r^i>§i0)&;fo0)§ifiiici85rt-5 c t 

[0039] [» 3 (DHJfifl)^g|] 13 3 l**$gB.B0)* 3 

y. cc-ci*iii8 0)(it3i5«iia)<fc?ic2A**n^cDW^ 

Sro^^^Lri>-S„ B!3ICJ31^T. §19, 1 4JSJ: 
«X-f7f10~13, 1 5- 1 8JilM-li|2l8lC*-r^ 

[0040] ^(D^3<ommmmvtt. Hsic^-rst 

3fe0!llcStU K«t^-^T>^1 0)£«eA2i3S 

v*Bi , B 2 $afe5lJlz#*BLfc«)5!c-t?fc«). CI0)5*. 

§t9fcj:lf^7f 1 0~ 1 §391= 
I*. 1 O0){i-S§-A*lfflX-f h*-V<~>* Al 0)§1 

2<ti^i:#afiSrotcD$ffl^Tfcy, fferoi ^ro^-^-t 

I/X-fy^l 5~1 8T?fl*j£L, §11 4ICli % Ife0)1 
-30){l#A73fflX-f h**/<->$ A2 0^12 1 <t 

§mc3) = (§i2 0)§nsci) icis^-r-sirit 

l=* (§11 40)§H1C5) = (§32 1 0)§lffiC4) 

[0041] zomsnmmwmo** vf- h*-v/* 

*>*0K©ttfN*» 1I^A2lfflX-f ^h*V/<->* A 
1 , A2 iCfcl^TI*. m2©HJ£<7)Jf5®feJ;i;E8IC^ 

•Vf h+-yAv^B) rox-f-vf 1 O, 11 £01 10) 
<7Qy->7 0 10) "H" BRUt^^U X'f 'V^I 2. 1 



3$^p>v<702o "h" Bi«-c^>-rsttt(=, a- 

httiSfflX-<';'5 L h**/*v$B2 0)X-f<y^1 
5, 1 6 £0 1 1 0)£ <t> 1 0) "H" Effflr^-> 

L. X^7f 17, 1 8$-7P'V<7 0 20) "H" Effflt? 

CtlCfcy, f<7>^1 0) DC* 7 -fey h<t 
«#A*JH*-f h*Y/<->$ Al , A2 K=fc-5»# 

[0 0 4 2] JU±0)J:5l=*Sllifi0)^SSlCel:*tli. 2 0 
O^-i-AafflX'T V* h**/<$/* Al , A2 ©f tlf 
*1.0)§l2. §12 1 t^C§Il©§!9, §114 
*JHl*fe;f-7-b« y^ h*Y/«i>* B! . 

B2 *^7>:?1 roSteAAffl^i:^^^^ K4 
0)fffllcM5iJS^L> 8iJS£0)J:?l::;W vT(DPm&?tU 
?^tl:<):y. fl^AafflX-C^ h*Av<v*Ai . 
A2 0)§12, 2 1it'<7>7'10)DCt7-b-vHc 

V hSS£0)«ftl~<fc5!I]iS&0)y^£ y£ U>v0)fiT 

[0 0 4 3] fcfc\ *HiE0)J&j£-CM4. «#A*fflX-< 
V^h**/<5/*Al . A2 A<2-D0)*^^«9lcl{iB^U 

fcA^ mm^timm v=f- h*-v/^>$jb<3oia±0)i§ 

•ti^A*fflX-<-y^l«^r-V^v5'<t^ll$0)^-7 

hffiteffiX-f y^ h*t/<v$fl)§i^j|fA*fflX 
-f h^v/^*>^0)§l.t:lllt:§lfill=iS^-r-Sc:i: 
lc«fcy, H)«»0)«iSj!><^f>H-So 

[0044] &*b\ -tiemi -msrogijsroj&fsicfcu 

Hf«ffli:t,l=H4 (a) ic^-rfllJS-efcor 
t^COStlSA^btl-S., C0)04 (a) 0)«j£0)<I# 
ArtfflX'T'V^h^-W^^Jg^lcli. X^5A*^i 
^IC^U. Y^^^-^Ti'^IOSteA^^Jc^ 
■f*ltf<fc<. 04 (a) 0)«Jie0)^-7-b>y KffiiSfflX'f 
'V^ h^-V/^v^0)li^lcli % xi*«*y^> Klr^ 
i^L. Yffl^^-^T>^1 0)J5KA*^lcgfiS|-rttlS 

ICOUTIiEK (b) ic^-T^REi: LTtl?l«0)Ja»^ 
#f>tL^. C0)Jf^. zag^KTr^i 0)SteA?3^ 

(a) , (b) 0)fltJ£<!:-f<5 Chicly, X^'>^0)jS 
^B"M-r^)Ci:A<-e^^„ &fc\ @4(cjDLNr. 3 1, 
3 4li§l. 3 2, 3 3, 3 5, 3 6 l*X-f ^T?fc 
■S. 

[0045] ±temi ~m3 0)HM0)^S60)«l 

fiElc|gf,-r. ^T>^1 0)S^A*ag^-lc^$ti-5 

>^1 0)J5«£A*aS^-<til#^7> Ki:0)fyilc^-7-b-v 
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Silt o fc X ^ h * * / < v * EBS^gN" 5 C t A< 
*7*-y h&£cBmg^cJ:.5[I)B§a)$r-f:^£*;/v* 
l=j3t^T, (§S90D^gfiiC3) 5* (@S2(DS3ffiC 
1) iL, (!§S1 4<7)§EgfflC5) * ($12 1(0^1 
fitC4) irLTt.. + (§1140) 

^SffiC5) = (§S2(DSSfilC1) + (§12 1 CD^g 
<1C4) V&tl\££l\ *f,|c, 0J*.lf« fi^AJlJBX'f 

X-f K^rA'/^->$f|CfflU^-Ct>.5 2'P0)gS0)ffi<7>fil 
^{i-^ATJfflX-f v=f- h*A»/<*>$ lCffll*Tl*.&#atf> 

[0 0 4 6] -hfESSl ~m3©H!g(D^@t?li. 

[0 0 4 7] C0)m4CD^!fifl)^S|-Cli. El 9 iC^-f ft 
*0!l(::*tU *Z>izv hffitefflX-T'y^^-w^vSB 
1 £<I#^>K£*K7>^©&lEA;fca8^<!:<DRii 
lc#JoLfc«|Jilc-t?fei.„ KffiUfflX-r^^ 
K*--W^>$Bi I*. §l9fc,tyX'f7f 1 0~1 3 
T?«j£U #g9IC|*. {I^A*^*.*^ h + ^v 
*Al <7)§a2,bl3i:§a<ta> : i<&£ffll*Tt^.& < , -ffc 
#S9(D§S<tC3=#S2<D#fifitC1t?364o 

[0 0 4 8] W±(DJ:5l-«liE*+Li.^llJS0)^ffi(DX 

•Y h*-*/<->*I]8&(::oi^T. -t(Dffiift 13 

ivciwi-r*. E9i=^-r«£3fc^i5i*f. x-f-v^4. 7 
&m 1 1 1 <c "h" Erat?^->L. x-r -y 

^5, 6tf?Oy<7<t>2<D "H" &MT'*l>t&Zt\Z 

[0 0 4 9] *:7-tr<y h*HgfflX-f«y^ 

/<i/^Bi ©X-f 7f 1 0, 1 1 $01 1 <D5a>y5<t> 

1 a> "h" bih^vl. x-r ^1 2. 13$^D7 

^0 2© "H" Kfa-e^->-r-5w,!:l=J;y. 5£7*©fi 
ia±ro<fc?K*ggiSroff2JBi=<i;;h,i;£. ^ATJfflX-f <y 

^ h*v/\°v$Ai ©#S2<b^ic^sfis$*-r'5§a 



«#A*ffl^-< -y^ h*-w**>*Ai onmzt 

HUSO) ^ 7" £ -y 1 u > vroffiT £ I* <* c t * „ 

[ 0 O 5 0 ] Cm 5 (E>Htfi(D^SD E 6 l**Sg3fla>Sj 5 

§a9fcj:i;x-i' v=f- 1 o~i 3ja*i.i*@i oic^-r^ 
[005 1] z<Dm5o>mm<omWiX'it. enoic^-r 

Bl £#^-7*7>K£*^7>:7-1 ©S&AA^tO 
raicW*DLfc«J«t?fc€>o CO^-fe-y hffifSfflX-T <y 
^ h^rV/<*>^Bi I*. tl9fej:^-fvf 1 O- 1 
3T?«J?EL. §391=1*. «#A*fflX'T h^rV/< 
y^Ai <D^a2OT§affitl&ilSa2 6<©Sa<ti:<D 
IS*0£D!§affiOT*<O£ffllNTlN-&<, (Sl9 

o§a<fic4) = (§g2(D§afitci) + (t§2 6<oi 
attc2) -cfc-So 

[0 0 5 2] y.±fl><l:5lCfl|J5E$+i^^tgcO^g80[)X 

t^Tl5iBJ-r^= El OlC*-r«£3tE0j|^)^ X^^^4, 
7 J3«fctf2 7A<iai KD?D7^01O) "H" Efar^- 
>U X-f^fS, 6fcJ:L^2 8^01 1 <D<7D^<70 
2© "H" EWT-^-^-r^CklCfcy, 7<JU^S)ftA< 

[0 0 5 3] ^-7-b>> hM(SfflX-f vJ- h^-V 

/<v$Bi fl)X-f 7^1 0, 1 1^01 1(D^a-y^0 
1 <D "H" BfHiT?a->U X'f 1 2, U^D? 
7*2© "H" EH^^-^-rSCtlCfcy, 5*9410)8 

^K + V/^->^Al <D^a2fl5§affitiwil§a2 6CD 

#afii<to)^fD©#afit$*^--s.§a9 &m^tz-*-?-b 

<DSteA7J«T<!:<l#y7>Ki:roiffllc^L. fl^ro 

^aicx^^^row^tf^actic^y. •ti^-ATjffl 

X-f -y^ h + V/<v^ Ai (DSi2^J:i;fl$i2 6 
ir^-^T^^I <D DC* 7 -fey hlcJ;or^f -S^M 

cir*<r*#So c*tic«fcy, *^*>y h^roaaic,*: 

•So 

[0054] jfefc. ±12114, msoSIJSau&Siicfci,* 
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4 (a) . (b) Om&Lt-fZZtiZjii)^ XJvTO) 
J£<Dff28STI*. 01 1 IC^-T-? □ 0 1 . 0 2 0)2*1 

< . mx.it. <?ay$ ^n-y<70 2fl)i^yiz 

x -< «y ^*ijj»ffl<7> ^ d ? >? o>mte.t<&<DWi-& t mm<o & 

[00 5 5] 
[HnBaflWftttH] 

Ii8&£*-f0-efc-5o 



vf h*v/^>*0>fferoitj££j*-f0-T?fc& < > 

sss^-r is -c th . 
[0 6] ^siB^msoSIJficD^filrox-f y=r h**/< 

0E&£ ^-#-07? -i) . 
[0 7] »1 0Mfc*a>x-< ??h**/<£'*lB|ft&ic-tf- 

[E8] m2<oa&3iE0)X'i'-v5 i H*-w<->*ii]B&£*-r 
0-r?fc5„ 

[S9] msottSErox'f -v^ h*v/<*>*iH]8&£jjt-r 

0T7&5. 
-f0T?fc-5„ 

[si i] ??fflfHjH<D9D?9®9.<s>4r?* 

1 *"<7>:7 

2, 3, 9, 14, 21. 26 §S 

4~7. 10~13, 15-18. 22~25. 27, 

2 8 
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[09] [H 1 O] 




